CLAIMS 




1. A method for removing electrically conductive material from a 
of a microelectronic substrate, comprising: 
spacing a first conductive electrode apart from the microelectronic 



spacing a second 



conductive electrode apart from the microelectronic 



disposing an electrolyte between the microelectronic substrate and 
both the first and second electrodes, with both the first and second electrodes in 
fluid communication with the c lectrolyte; 

removing at least part of the conductive material from the 

microelectronic substrate by passing a varying current through at least one of the 

first and second electrodes wljiile the first and second electrodes are spaced apart 

from the conductive material of the microelectronic substrate; and 

I 

removing gas from a region between the microelectronic substrate and 



at least one of the first and 



second electrodes while the conductive material is 



removed from the microelectronic substrate. 



The method of claim 1, further comprising: 



interposing a po 



ishing pad having a polishing surface between the 



face surface of the microelectronic substrate and both the first and second 
electrodes; and 

electrically coupling the electrodes to the face surface of the 
microelectronic substrate through the polishing pad, with one of the electrodes 
defining an anode and the other electrode defining a cathode. 
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3. The method of claim 1 wherein removing the conductive 
material includes oxidizing the conductive material by passing the varying current 
through at least one of the first and second electrodes and the conductive material, 
and engaging the microelectronic suostrate with a polishing surface of a polishing 
pad while passing the varying current through at least one of the first and second 
electrodes. 

4. The methoa of claim 1, further comprising: 
interposing a polishing surface between the face surface of the 

microelectronic substrate and both the first and second electrodes; and 

moving the electrodes and/or the microelectronic substrate to 
electrically couple the electrodes with a substantial portion of the face surface 
through the polishing surface, with one of the electrodes defining an anode and the 
other electrode defining ^athode. 

5. The method of claim 1, further comprising: 

interposing a polishing surface between the face surface of the 
microelectronic substrate and both the first and second electrodes; and 

coupling the first and second electrodes to a substantial portion of the 
face surface through/the polishing surface. 

6. / The method of claim 1, further comprising providing for fluid 
communication between the first and second electrodes proximate to the 
microelectronic substrate, with one of the electrodes defining an anode and the other 
electrode defining a cathode. 

The method of claim 1 wherein positioning the first and second 
electrodes proximate to the microelectronic substrate includes positioning surfaces 
of the electrodes to face downwardly toward the microelectronic substrate with the 
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first and second electrodes be&ig spaced apart from each other to define a gas 
removal channel therebetween^ Ind wherein removing the gas includes removing the 
gas through the gas removal channel 



8. The method of claim 1 wherein positioning the first and second 
electrodes proximate to the yiicroelectronic substrate includes positioning surfaces 
of the electrodes to face upwardly toward the microelectronic substrate. 



9. The method of claim 1 wherein positioning the first and second 
electrodes proximate to thL microelectronic substrate includes positioning surfaces 
of the electrodes to face upwardly toward the microelectronic substrate, and 
wherein the method further comprises engaging the microelectronic substrate with a 
polishing surface of a polishing pad adjacent to at least one of the first and second 
electrodes, and further ^wherein removing gas includes conducting the gas through 
an upwardly facing channel in the polishing pad. 



10. The method of claim 1 wherein removing the gas includes 
applying a vacuum to the region between the microelectronic substrate and at least 
one of the first and second electrodes. 



11. |The method of claim 1 wherein removing the gas includes 
introducing ultrasonic energy into a fluid positioned between the microelectronic 
substrate and at leas! one of the first and second electrodes. 



12. J The method of claim 1 wherein removing the gas includes 
directing a fluid into the region between the microelectronic substrate and at least 



one of the first and 



second electrodes and entraining the gas in the fluid. 



13. I The method of claim 1, further comprising generating the gas 
by passing the current through the conductive material. 
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14. The method of claim 1 wherein passing a varying current 
through the first and second electrodes includes passing an alternating current 
through the first and second electrodes/ 

15. The method on claim 1 wherein passing a varying current 
through the first and second electrodes includes passing a plurality of direct current 
pulses through the first and second/electrodes. 

16. The method of claim 1 wherein removing the gas from a region 
includes removing the gas from/a region between a downwardly facing surface of 
the microelectronic substrate and an upwardly facing surface of at least one of the 
electrodes. / 

17. The method of claim 1 wherein removing the gas from a region 
includes removing the gas from a region between an upwardly facing surface of the 
microelectronic substrate and a downwardly facing surface of at least one of the 
electrodes. / 

18. The method of claim 1, further comprising rotating at least one 
of the microelectronic substrate and/or at least one of the electrodes at a rate 
sufficient to direct the gas radially outwardly and away from the microelectronic 
substrate. / 

19. The method of claim 1, further comprising removing the gas 
through a gas removal channel from a region proximate to the microelectronic 
substrate. / 
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20. The method of claim L further comprising conducting the gas 
along a gas removal surface from a Region proximate to the microelectronic 
substrate. 

21. The method of claim 1 wherein the first and second electrodes 
each have a surface facing downwardly toward the microelectronic substrate during 
operation, and wherein removing the gas includes removing the gas through a gas 

22. The method of claim 1 wherein the first and second electrodes 
each have a surface facing downwardly toward the microelectronic substrate, and 
wherein removing the gas includes positioning at least one of the downwardly 
facing surfaces at a non-horizontal orientation to conduct the gas upwardly and 
away from the region proximate/to the microelectronic substrate. 

23. The method of claim 1 wherein removing the gas includes 
conducting the gas through po^es in a polishing pad adjacent to the microelectronic 
substrate. 

24. The method of claim 1 wherein removing at least part of the 
conductive material includes removing a first portion of the conductive material, 
and wherein the method furtner comprises: 

aligning a fir^t portion of the microelectronic substrate with a first 
portion of a polishing pad proximate to at least one of the electrodes and having first 
electrical characteristics; / 

aligning a second portion of the microelectronic substrate with a 

second portion of the polishing pad having second electrical characteristics different 

than the first electrical characteristics; 

\ 

engaging the microelectronic substrate with the polishing pad; and 



[10829-8515US03/SL003774.858] 



-39- 6/21/01 



v 



L 



moving at least one of the microelectronic substrate and the polishing 
pad relative to the other to remove a second portion of the conductive material. 



25. A method for removing electrically conductive material from a 
face surface of a microelectronic substrate, comprising: 

engaging the microelectronic ^ibstrate with a polishing surface of a 
polishing pad; 

coupling the conductive material to a source of electrical potential; 

removing at least a portion of the conductive material from the 
microelectronic substrate by passing a varying current through the conductive 
material while moving at least one of the microelectronic substrate and the polishing 
pad relative to the other and while the microelectronic substrate is engaged with the 
polishing pad; and 

removing gas from a regicfn adjacent to the microelectronic substrate 
and/or an electrode at least proximate /to the microelectronic substrate while the 
conductive material is removed from the microelectronic substrate. 



26. The method of claim 25, further comprising: 

disposing an electrolytic fluid adjacent to the face surface of the 
microelectronic substrate; 

interposing the polishind surface between the face surface and the first 
and second electrodes; 

coupling at least one of the first and second electrodes to the source of 
electrical potential; and 

electrically coupling th( 
of the microelectronic substrate thro 
via the electrolytic fluid. 



first and second electrodes to the face surface 
igh the polishing surface of the polishing pad 



27. The method o 



claim 25, further comprising biasing the 



polishing surface against the microelectronic substrate with an electrolytic fluid. 
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28. The method of claim 25, further comprising directing a first 



portion of an electrolytic fluid through the polishing ^urface to an interface between 
the polishing surface and the microelectronic substrate, and removing the gas by 
entraining the gas with a second portion of the electrolytic fluid. 



29. The method of claim 25,/further comprising positioning both 
first and second electrodes to face toward the face surface of the microelectronic 
substrate and coupling at least one of ihj electrodes to the source of electrical 
potential. 



30. The method of claim 29 wherein engaging the microelectronic 
substrate with a polishing pad includes engaging a first portion of the 
microelectronic substrate with a firsyportion of the polishing pad depending from a 
first conductive electrode and engaging a second portion of the microelectronic 
substrate with a second portion of the polishing pad depending from a second 
conductive electrode. 



31. The method of claim 25, further comprising aligning a first 
portion of the microelectronic' substrate with a first portion of the polishing pad 
having first electrical characteristics and aligning a second portion of the 
microelectronic substrate with a second portion of the polishing pad having second 
electrical characteristics different than the first electrical characteristics. 



/ 



32. The method of claim 25, further comprising engaging the 
microelectronic substrate^ with abrasive elements disposed in an electrolytic fluid 
adjacent to the face surface of the microelectronic substrate. 
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33. The method of claim 25, fufther comprising engaging the 
microelectronic substrate with abrasive elements/fixedly attached to the polishing 
pad. 

34. The method of claim 2p, further comprising rotating at least 
one of the microelectronic substrate and the/polishing pad relative to the other while 
the microelectronic substrate is engaged with the polishing pad. 



35. The method of cl$im 25 wherein the polishing pad is elongated 
along an axis and wherein the method further comprises advancing the polishing 
pad along the axis. 



36. A m 
microelectronic substrate, 
aligning a 



eL 



od for removing electrically conductive material from a 
comprising: 

irst portion of the microelectronic substrate with a first 



portion of a material renoval medium having first electrical characteristics and 
aligning a second portion of the microelectronic substrate with a second portion of 
the material removal me hum having second electrical characteristics different than 
the first electrical characteristics; 

engaging the conductive: material with a polishing surface of the 
material removal medium; and | 

removing at least a portisn of the electrically conductive material from 



I 



the microelectronic substrate by pas^ng^v^ing electrical current through the 
conductive material while engaging the conductive material with the material 
removal medium and moving at least one of the microelectronic substrate and the 
material removal medium relative to the other. 



37. The iAethod of claim 36 wherein the microelectronic substrate 
has an edge surface and a face surface and wherein the method further comprises: 
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interposing the polishing surface/between the face surface and first 
and second electrodes; 

coupling at least one of the firsf and second electrodes to a source of 
electrical potential; and 

electrically coupling the first /and second electrodes to the face surface 
of the microelectronic substrate through the polishing surface of the polishing pad. 



38. The method of cla^m 36 wherein aligning the first and second 
portions of the microelectronic substrate includes aligning the first portion of the 
microelectronic substrate with the jxst portion of the material removal medium 
having a first electrical characteristic and aligning the second portion of the 
microelectronic substrate with the /second portion of the material removal medium 
having a second electrical characteristic different than the first electrical 
characteristic. 



39. The method of cla 
electrical characteristic to be/i first Qondi!j 



characteristic to be a second/conductivity 



38, further comprising selecting the first 
ctivity and selecting the second electrical 




40. The method o^laim^Sf'nirther comprising selecting the first 
electrical characteristic to be a first dielectric constant and selecting the second 
electrical characteristic to be a second dielectric constant. 

41. The method of claim 36 5 further comprising engaging the first 
portion of the microelectronic substrate with a first electrolytic fluid and engaging a 
second portion of the microelectronic substrate with a second electrolytic fluid 
different than the first electrolytic fluid. 

42. / The method of claim 36, further comprising engaging the first 
portion of the microelectronic substrate with a first electrolytic fluid having a first 
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chemical concentration and engaging a second portion of the microelectronic 
substrate with a second electrolytic fluid having a second chemical concentration 
different than the first chemical concentration. 



43. The method of claim 36, further comprising engaging the first 
portion of the microelectronic substrate /with a first electrolytic fluid having a first 
chemical composition and engaging /a second portion of the microelectronic 
substrate with a second electrolytic fluid having a second chemical composition 
different than the first chemical composition. 

44. The method of claim 36 wherein the first portion of the 
material removal medium has a tfirst impedance and the second portion of the 
material removal medium has a sjcond impedance different than the first impedance 
and wherein the method further includes forming a first electrical circuit that 
includes the first impedance anq forming a second^ectrical circuit that includes the 
second impedance. 

45. The method of claim J6 wherein the material removal medium 
includes a polishing pad having the polishing surface ^and at least one electrode 
disposed proximate to the /polishing surface, and^Wherein the method includes 
aligning the first portion of /the microelectronic substrate to directly face at least one 
of the electrodes without/ the polishing pad being interposed between the first 
portion and the at least one electrode, and wherein the method further includes 
aligning the second portion of the microelectronic substrate to directly face a 
portion of the polishing pad positioned between at least one of the electrodes and 
the microelectronic substrate. 



46. The 



method of claim 36 wherein the material removal medium 



includes a polishing pad having the polishing surface and at least one electrode 
positioned proximate tolthe polishing surface, the polishing pad having first pores 
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defining a first porosity and second pores defining a second porosity different than 
the first porosity, and wherein the methocy further comprises aligning the first 
portion of the microelectronic substrate wit^i the first pores and aligning the second 
portion of the microelectronic substrate with the second pores. 




47. The method of claim 36 wherein the material removal medium 
includes a polishing pad having the polishing surface and at least one electrode 
positioned proximate to the polishing ^urface, the polishing pad having a generally 
porous region and a generally non-porous region, and wherein the method further 
comprises aligning the first portion of the microelectronic substrate with the 
generally porous region and aligning the second portion of the microelectronic 
substrate with the generally non-porous region. 



48. A method for removing electrically conductive material from a 
microelectronic substrate, comprising: 

aligning a first portion of the microelectronic substrate with a first 
portion of a material removal medium having first electrical characteristics and 
aligning a second portion of the microelectronic substrate with a second portion of 



the material removal medium Javing second elecjfical 
the first electrical characteristics; and 



characteristics different than 



removing at leas 
microelectronic substrate by 
material removal medium and 



part of the electrically conductive material from the 
passing a varying^electrical current through the 
the conductive material. 



49. The method of claim 48 wherein the microelectronic substrate 



has an edge surface and a face 
interposing a po 

second electrodes; 

coupling at least 

electrical potential; and 
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electrically coupling the first ana second electrodes to the face surface 
of the microelectronic substrate through the polishing surface of the polishing pad. 

50. The method of claim 48 wherein the part of the electrically 
conductive material removed from the microelectronic substrate is a first part, and 
wherein the material removal medium includes a polishing surface, and wherein the 
method further comprises: 

engaging the conductive /material with the polishing surface of the 
material removal medium; and 

moving at least one of Aie polishing surface and the microelectronic 
substrate relative to the other to remqve a second part of the electrically conductive 
material. 

51. The method off claim 48 wherein aligning the first and second 
portions of the microelectronic supstrate includes aligning the first portion of the 
microelectronic substrate with the first portion \of the material removal medium 

/ / \ 

having a first dielectric constant and aligning the second portion of the 
microelectronic substrate with the second portionj/of the material removal medium 
having a second dielectric constant different than the first dielectric constant. 



52. The method of claim 48, further comprising engaging the first 
portion of the microelectronic substrate with a first electrolyte and engaging a 
second portion of the microelectronic substrate with a second electrolyte different 
than the first electrolyte. 



53. The method of claim 48 wherein the material removal medium 

1 



includes a polishing pad 
positioned proximate to the 



aving a polishing surface and at least one electrode 
polishing surface, the polishing pad having first pores 
defining a first porosity and second pores defining a second porosity different than 
the first porosity, and wherein the method further comprises aligning the first 
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portion of the microelectronic substrate with the^first pores and aligning the second 
portion of the microelectronic substrate with the /second pores. 



54. The method of claim 48Avherein the material removal medium 
includes a polishing pad having a polishing surface and at least one electrode 
positioned proximate to the polishing surface, the polishing pad having a generally 
porous region and a generally non-porous region, and wherein the method further 
comprises aligning the first portion off the microelectronic substrate with the 
generally porous region and aligning /the second portion of the microelectronic 
substrate with the generally non-porous region. 

55. A method for removing conductive material from a face surface 
of a microelectronic substrate, comprising: 

electrically coupling a source of varying current to the conductive 
material on the face surface by c^dpling first and second electrodes to the source of 
varying current and facing the first and second-electrodes toward the face surface of 
the microelectronic surface; j 

engaging the conductive material with a polishing pad having a 
polishing surface and moving at least ope of the microelectronic substrate and the 
polishing surface relative to the other; 

controlling a rate and/or an amount of conductive material removed 
from the microelectronic substrate by controlling an interaction between the source 

of varying current and the ponductive material and independently controlling an 

I 

interaction between the polishing surface and the conductive material. 



56. The method of claim 55 wherein controlling an amount of 
conductive material removed includes aligning a first portion of the microelectronic 
substrate with a first region of the polishing surface having a first dielectric constant 
and aligning a second portion of the microelectronic substrate with a second region 
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of the polishing surface having a second dielectric c/nstant different than the first 
dielectric constant. 




57. The method of claim 55 yherein controlling an amount of 
conductive material removed includes controlling a normal force applied to the 
conductive material at an interface betweeiy the conductive material and the 
polishing surface. 

58. The method of claim /55 wherein controlling an amount of 
conductive material removed includes controlling an amount, ionic strength, and/or 
pH of an electrolytic fluid between th^ conductive material and an electrode 
coupled to the source of varying current. 

59. The method of claim 55 wherein controlling an amount of 
conductive material removed includes controlling a voltage, current, waveform, 
and/or frequency of an electrical signal applied to the microelectronic substrate. 



60. The method ofi clainy55 jwherein controlling an amount of 
conductive material removed includes controlling a relative velocity between the 
polishing pad and the microelectronic substrate, controlling a normal force between 
the polishing pad and the microelectronic substrate, and/or selecting a configuration 
of the polishing pad. 



61. The method of claim 55, further comprising removing gas from 
a region proximate to the micrqilectronic substrate. 



62. A method for removing electrically conductive material from a 
face surface of a microelectronic substrate, comprising: 

engaging the conductive material with a first electrolytic fluid and a 
polishing surface of a material removal medium; 
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removing at least a first portion of th^, electrically conductive material 
from the microelectronic substrate by passing a /varying electrical current from a 
first electrode facing the face surface, through the first electrolytic fluid and the first 
conductive material to a second electrode facing the face surface while engaging the 
first conductive material with the material reirjioval medium and moving at least one 
of the microelectronic substrate and the material removal medium relative to the 
other; 

engaging the conductive material with a second electrolytic fluid and 
the polishing surface of the material removal medium, the second electrolytic fluid 
being different than the first electrolytic fluid; and 

removing at least a second portion of the electrically conductive 
material from the microelectronic subspate by passing a varying electrical current 
from the first electrode facing the face surface, through the second electrolytic fluid 
and the second conductive material to/ the second electrode facing the face surface 
while engaging the second conductive material with the material removal medium 
and moving at least one of the microelectronic /substrate and the material removal 
medium relative to the other. 




63. The method of /claim 62,^fiu1hei^dmprising selecting the first 
electrolytic fluid to have a first chemical concentration and selecting the second 
electrolytic fluid to have a second/ chemical concentration different than the first 
chemical concentration. 



64. The method /of claim 62, further comprising selecting the first 
electrolytic fluid to have a first chemical composition and selecting the second 
electrolytic fluid to have a second chemical composition different than the first 
chemical composition. 
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-65: An — apparatus for — removing conductiv e — material from 
microelectronic substrate, comprising: X 

a support member configured to support a microelectronic ^substrate; 
and / 

a material removal medium proximate to the suppon member, the 
material removal medium including a first electrode and a/second electrode 
positioned to be spaced apart from the microelectronic/substrate when the 
microelectronic substrate is supported by the support meirmer, at least one of the 
first and second electrodes being coupleable to a spurce of varying electrical 
current, the material removal medium further including a gas removal surface 
positioned to remove gas from a region proximate to the microelectronic substrate 
and/or at least one of the first and second electrodes during operation. 

66. T%(g^^ wherein the microelectronic 

substrate has a face surface and an edge surface; and wherein the material removal 
medium includes a polishing surfdce^ispose^between the face surface and both the 



first and second electrodes 



operation. 



67. The araaratils of claim j55, further comprising a housing 
supporting the material removal medium, the^nousing being coupleable to a source 
of pressurized fluid, anci wherein the^naferial removal medium includes a polishing 
pad having a first surface facing inwardly toward an interior of the housing and a 
second surface engaged with the microelectronic substrate during operation, the 
second surface being biased against the microelectronic substrate when the housing 
is coupled to the source of pressurized fluid during operation. 



68. The apparatus of claim 65, further comprising a housing 
supporting the material removal medium, the housing being coupleable to a source 
o£fressiuiziiig fluidr and whe renrthe^aterial-?eiflw 
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pad having a first surface facing inwardly toward an interior of the housing and a 
second surface engaged with the microelectronic substrate during operation, the 
second surface being biased against the microelectronic substrate when the housing 
is coupled to the source of pressurizing fluid during operation, at least a portion of 
the first surface of the polishing pad being spaced apart from the first electrode to 
define a fluid passage, the fluid passage having an entrance coupleable to a source 
of electrolytic fluid, the fluid passage further having an exit. 



69. The apparatus of c 
coupled to the exit of the fluid passage. 



70. Th^x^pparat^s 
medium includes a polishing padj 



aim 68, further comprising a vacuum source 



ofi 



having 



the microelectronic substrate wheij the 
substrate. 



71. The apparatus 
member is positioned to support 
material removal medium is positive 



a polishing surface positioned to engage 
support4nember supports the microelectronic 



claim 65 ] wherein the material removal 




„ of claim 65 wherein the substrate support 
the mcroelectronic substrate from below and the 
d ahtftfe the substrate support. 



72. The apparatus of claim 65 wherein at least one of the substrate 
support member and the material removal medium is rotatable at a rate sufficient to 
direct the gas radially outwardly and Away from the microelectronic substrate. 



73. The apparatus 
microelectronic substrate. 



74. The apparatus 
electrolyte disposed adjacent to the material 



of claim 65, further comprising the 



of claim 65, further comprising a liquid 
removal medium. 
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75. The apparatus of cl^im 65 wherein the gas removal surface is 
one of a plurality of gas removal surfaces positioned to define a gas removal 
channel. 



76. The apparatus of 



claim 65 wherein the material removal 



medium includes a medium support member supporting the first and second 
electrodes, and wherein the first and second electrodes each have a surface facing 
downwardly toward the microelectronic substrate during operation, and wherein the 
planarizing medium further includes a polishing pad positioned adjacent to at least 
one of the first and second electrodes and having the polishing surface facing 
downwardly and engaged with the microelectronic substrate during operation, the 




mi each other with the gas removal 



first and second electrodes be 



surface positioned abpVe the microelectronic substrate during operation to collect 
the gas from the region proximate to the microelectronic substrate. 



77. The apparai 
electrodes each have a surface 
substrate during operation, and vHiere 
least one of the downwardly facing s 



of claiiik 65 wherein the first and second 
facing downwardly toward the microelectronic 
^as removal surface is recessed into at 




78. The apparatus cjf claim 65 wherein the first and second 
electrodes each have a surface facing downwardly toward the microelectronic 
substrate during operation, and wherein at least one of the downwardly facing 
surfaces is non-horizontal to conduct! gas away from the region proximate to the 
microelectronic substrate. 



79. The apparatus 
medium includes a porous polishing 
facing toward the microelectronic substrate 



of 



claim 65 wherein the material removal 
pad having a polishing surface with pores 
during operation, and wherein the gas 
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removal surface is in fluid communication with at least one of the pores to conduct 
gas away from the region. 



80. An apparatus for removing conductive material from a 
microelectronic substrate, comprising: 

a support member configured to support a microelectronic substrate; 
a material removal medium proximate to the support member, the 
material removal medium including a first electrode and a second electrode each 
positioned to be spaced apart from the microelectronic substrate when the 
microelectronic substrate is supportdd by the support member, at least one of the 

lgcoupleable toNa source of varying electrical 



first and second electrodes^ 
current; and 

ultrasonic energy /emitter positioned proximate to the material 



removal medium to remove 
substrate and/or at least one o 



)m a^gion proximate to the microelectronic 
and second electrodes during operation. 



81. The apparatus of claiir/ 80 wherein the ultrasonic energy 
emitter is positioned to conta ct am electrolytic fluid when the electrolytic fluid is 
disposed between the microekctionie^substrate and at least one of the first and 
second electrodes. 




82. The apparatus of claim 80 wherein the material removal 
medium further includes a gas removal surface positioned to remove the gas from 
the region proximate to the microelectronic substrate and/or at least one of the first 
and second electrodes during operation. 

83. The apparatus of claim 80 wherein the material removal 
medium includes a polishing pad having a polishing surface positioned to engage 
the microelectronic substrate whl:n the support member supports the microelectronic 
substrate. 
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84. An apparatus for Removing conductive material from a 
microelectronic substrate, comprising: 



a substrate support member 



substrate: 



member and having a polishing surface 



configured to support a microelectronic 



a material removal mediuln proximate to the substrate support 



positioned to engage the microelectronic 



substrate when the microelectronic substrate is supported by the substrate support 
member, at least one of the material rerioval medium and the substrate support 
member being movable relative to the other, the material removal medium further 
having a first electrode at least proxima e^to-the^olishing surface and a second 
electrode at least proximate to tiiCpolishi ig surface and spaced apart from the first 
electrode, at least one of th^iirst and seco id electrodes being coupleable to a source 
of varying electrical current, at least one of the^ubstrate support member and the 
planarizing medium having a gas removal s^fface positioned to receive and remove 



gas from a region proximate to the 

85. The apparatus of 
substrate has a face surface and an edg\ 
medium includes a polishing surface- < 



ectronic substrate during operation. 

claim 84/ wherein the microelectronic 
surface; and wherein the material removal 
sed between the face surface and both the 



first and second electrodes during operation. 



86. The apparatus of c [aim 84, further comprising the source of 



varying electrical current, and wherein 
electrodes to transmit to the at least one 
direct current. 



87. The apparatus of 



the source coupled to at least one of the 
electrode alternating current and/or pulsed 



;laim 84 wherein the substrate support is 



positioned to support the microelectronic substrate from below and the polishing 
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surface is positioned to engage an upward facing surface of the microelectronic 
substrate. 



88. The apparatus 
microelectronic substrate. 



89. The apparatus of 
pores facing toward the microelectronic 
gas removal surface is in fluid 
conduct gas away from the region proximate 



of claim 84, further comprising the 



claim 84 wherein the polishing surface has 
substrate during operation, and wherein the 
comnlunication with at least one of the pores to 
to the microelectronic substrate. 



90. The apparatus of claim 84, further comprising a housing 
supporting the material removal medimi^-th^ousing being coupleable to a source 
of pressurizing fluid, and whefein the material removal medium includes a polishing 
pad having a first surface facing inwardly toward an interior of the housing and a 
second surface erigaged with the nmcroelectronic substrate during operation, the 
second surface being biased against ihe^rfu^oelectronic substrate when the housing 
is coupled to the source of preskiri^ iig^fluiZ^ operation, at least a portion of 
the first surface of the polishing Vpad being spac/ed apart from the first electrode to 
define a fluid passage, the fluid passage having an entrance coupleable to a source 



of electrolytic fluid and an exit, 



it, tii flui 



\ 



from at least one of first electrode i 



91. An apparatus 



substrate; and 



a material removal 



passage being positioned to entrain gas 



the first surface of the polishing pad. 



for removing conductive material from a face 
surface of a microelectronic substrata, comprising: 

a substrate support member configured to support a microelectronic 



medium positioned proximate to the substrate 



support member, the material rennval medium having a medium support member 
and first and second electrodes su^orted by the medium support member, both the 
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first and second electrodes facing jtoward the face surface of the microelectronic 
substrate during operation, the material removal medium further including a 
polishing pad at least proximate to . 
the microelectronic substrate whe 
microelectronic substrate. 



interposed between at least a 



he first and second electrodes and engaged with 
en the substrate support member support the 



92. The apparatus of claim 91 wherein the polishing pad is 



portion of the electrode surfaces and the 



microelectronic substrate during operation. 



93. The apparatus of claim 91 wherein the polishing pad depends 
from at least one of the least electrodes. 




94. ^The apparatus of claim 91 wherein the material removal 
medium further includes a gas removal surface positioned to receive and remove gas 
from a region proximate te( the jfnicroplectronic substrate during operation. 



95. The ajappatus ofishiim 91 wherein the material removal 
medium has first and second regions positioned to be electrically coupled to the 
microelectronic substrate, thfe first region having a first electrical characteristic, the 
second region having a s^qpnd electrical characteristic different than the first 
electrical characteristic. 

96. An apparatus for removing conductive material from a 
microelectronic substrate/ comprising: 

a support member configured to support a microelectronic substrate; 
and / 

a material removal medium proximate to the support member and 
having a polishing surface positioned to engage the microelectronic substrate when 
the microelectronic suqstrate is supported by the support member, at least one of the 
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material removal medium and the subport member being movable relative to the 



other, the material removal medium 



having a first region with a first electrical 



characteristic and a second region with a second electrical characteristic different 
than the first electrical characteristic! the first region being aligned with a first 
portion of the microelectronic substrate and the second region being aligned with a 
second portion of the microelectronic substrate when the polishing surface is 
engaged with the microelectronic substrate, the material removal medium further 
including a first electrode proximate to the polishing surface and a second electrode 
proximate to the polishing surface, a least one of the first and second electrodes 
being coupleable to a source of varying electrical current. 



constant in the second region, 
second dielectric constant. 



97. The apparatus Ai claim 96 ^herein the material removal 
medium includes a polishing pad ha\ing the polishing surface, further wherein the 
polishing pad has a first dielectr c constant Jp>tfie first region and a second dielectric 

"dielectric constant being different than the 




98. The apparatus I of claiir^ 96 wherein the material removal 
medium includes a polishing pad havifig'the polishing surface, the polishing pad 
being generally porous in the first region and generally non-porous in the second 
region. 



99. The apparatus 
medium includes a polishing pad 
having a first porosity in the first 
first porosity in the second region. 



100. The apparatus 
medium includes a generally porous 
wherein the material removal 



of claim 96 wherein the material removal 
laving the polishing surface, the polishing pad 
region and a second porosity different than the 



of claim 96 wherein the material removal 
polishing pad having the polishing surface, and 
mejiium further includes a generally non-porous 
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1 

polishing pad in the first region to block pores 
>n. 



of 



blocking material adjacent to the 
the polishing pad in the first region 

101. An apparatus for removing conductive material from a 
microelectronic substrate, comprising: 

a support member configured to support a microelectronic substrate; 

and 

a material removal medium proximate to the support member and 
having a first region with a first electrical characteristic and a second region with a 
second electrical characteristic different than the first electrical characteristic, the 
first region being aligned with a i|irst portion of the microelectronic substrate and 
the second region bein 



ignM"with^avSecond portion of the microelectronic 
substrate whence' support member supports the microelectronic substrate, the 
material renroval medium further including a first electrode and a second electrode 
at least proximate to tie microel£<5tronic substrate when the microelectronic 
substrate is supported by the suraort-member, at least one of the first and second 
electrodes being coupleable to a source of varying electrical current. 



102. The a^par&tus of/6laim 101 wherein the material removal 
medium further includes a\pollsl)k(g pad having a polishing surface positioned to 
engage the microelectr^c-sti6strate during operation. 



103. The apparatus of claim 101 wherein the material removal 



medium includes a polishing 
the microelectronic substrate 
has a first dielectric constant 
the second region, the first 
dielectric constant. 



pad having a polishing surface positioned to engage 
during operation, further wherein the polishing pad 
in the first region and a second dielectric constant in 
dielectric constant being different than the second 
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medium includes a polishing pad having a polishing surface positioned to^ifgage 
the microelectronic substrate during operation, the polishing pad beipg generally 
porous in the first region and generally non-porous in the second region. 

105. The apparatus of claim 101 whereifi the material removal 
medium includes a polishi ng pad havi ng a polishing/surface positioned to engage 
the microeleglrotficsubstrate during operationT/tne polishing pad having a first 




porosity (in the first region and a second 
the seconcTregion. 




different than the first porosity in 



106. The appanitds of clailn 101 wherein the material removal 
medium includes a general!^ parous polishing .,pad having a polishing surface 
positioned to engage the n^croei ectronic substrate during operation, and wherein the 
material removal medkim further includes a generally non-porous blocking material 
adjacent to the polisMng pad il the first region^tdolock pores of the polishing pad 
in the first regiefrL 




107. The apparatus of claim 101 wherein the material removal 
medium includes a first electrolytic fluid in the first region and a second electrolytic 
fluid in the second region, the second electrolytic fluid being different than the first 
Electrolytic fluid: 
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